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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Canceled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with strik e through . The status of each 
claim is indicated with one of (original), (currently amended), (canceled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please AMEND claims 1, 13, 15, 27, 29-30 and CANCEL claims 30 and 32-33 in 
accordance with the following: 

1 . (currently amended) An apparatus with a dual-writing function comprising: 

a first module fef-controlling an interface to an external apparatus; 

a plurality of second modules each having a cache memory; and 

a bridge module connected through an interface bus to said first and second modules, 
without connecting through any other bridge modules, for accomplishing a connection between 
said first module and said second modules for data transfer there between, wherein 

the plurality of second modules includes at least two second modules that are set in 
mirror relation to each other, a first one of the at least two second modules including 
management means for managing information on a second one of the at least two second 
modules and for managing an association information between a master area address in the 
cache memory of the first one of the at least two second modules and a mirror area address in 
the cache memory of the second one of the at least two second modules, 

said first module including address designation means for producing addressing 
information to designate two written-in destinations for writing data received from the external 
apparatus to be written , wh i ch i s r e ce i v e d from sa i d e xt e rna l apparatus, through said bridge 
module into said cache memories of the at least two of sa i d plura l ity of second modules, the 
address designation means of the first module producing the addressing information based on 
the association information acguired from the management means of the first one of the at least 
two second modules, and 

said bridge module including: 

address production means for analyzing said addressing information, which is 
received together with said data to be written from said first module, to produce two transferred- 
to addresses for designation of said two second modules having said cache memories in which 
said data is to be actually written and to produce written-in addresses in said cache memories 
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based on the master area address and the mirror area address in the addressing information : 
and 

data transfer control means for controlling data transfer from said bridge module 
to said second modules so that, after said data is transferred to the two second modules 
corresponding to said two transferred-to addresses, said data is written at said written-in 
address in said cache memory of each of the two second modules 7 
wh e r ei n 

said two s e cond modul e s ar e s e t i n m i rror r el at i on to oach oth e r, 

on e of th e two s e cond modu le s i nc l ud e s manag e m e nt m e ans for managing 
information on th e oth e r of th e two s e cond modu l es and for managing an assoc i ation 
b e tw ee n a mast e r ar e a address i n sa i d cache m e mory of th e on e s e cond modu le and a 
mirror ar e a addr e ss i n said cach e m e mory of th e oth e r s e cond modu le , 

said addr e ss d e signat i on m e ans of said first modu le produc e s sa i d addr e ss i ng 
informat i on on th e bas i s of i nformat i on acqu i r e d from said manag e m e nt m e ans of any 
on e of th e two s e cond modul e s, and 

a mast e r ar e a of said on e s e cond modul e is wr i tt e n to unt il th e mast e r ar e a of 
said on e s e cond modu le i s fu ll , at wh i ch tim e a m i rror ar e a of sa i d oth e r s e cond modul e 
i s written to . 

2. (previously presented) The apparatus with a dual-writing function according to 
claim 1, wherein said address designation means designates, in said addressing information, a 
page address in said cache memory of each of said second modules and an offset address in a 
page designated by said page address, as said written-in address for said data in said cache 
memory. 

3. (original) The apparatus with a dual-writing function according to claim 2, wherein 
said address designation means designates, in said addressing information, specific information 
for specifying said two second modules having said cache memories in which said data is to be 
actually written, as said two transferred-to addresses for said data. 

4. (previously presented) The apparatus with a dual-writing function according to 
claim 3, wherein said interface bus is a PCI (Peripheral Component Interconnect) bus, and 
numbers for specifying said PCI bus for said two second modules are designated as said 
specific information. 
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5-8. (canceled) 

9. (previously presented) The apparatus with a dual-writing function according to 
claim 1 , wherein, in a case in which a capacity of a master area of said cache memory of the one 
second module is full when data to be read out through said bridge module into said first module 
is temporarily preserved in the cache memory of the one second module, the one second 
module preserves the readout data in a mirror area of said cache memory of the other second 
module on the basis of a situation of management by said management means. 

10. (previously presented) The apparatus with a dual-writing function according to 
claim 2, wherein, in a case in which a capacity of a master area of said cache memory of the one 
second module is full when data to be read out through said bridge module into said first module 
is temporarily preserved in the cache memory of the one second module, the one second 
module preserves the readout data in a mirror area of said cache memory of the other second 
module on the basis of a situation of management by said management means. 

11. (previously presented) The apparatus with a dual-writing function according to 
claim 3, wherein, in a case in which a capacity of a master area of said cache memory of the one 
second module is full when data to be read out through said bridge module into said first module 
is temporarily preserved in the cache memory of the one second module, the one second 
module preserves the readout data in a mirror area of said cache memory of the other second 
module on the basis of a situation of management by said management means. 

12. (previously presented) The apparatus with a dual-writing function according to 
claim 4, wherein, in a case in which a capacity of a master area of said cache memory of the one 
second module is full when data to be read out through said bridge module into said first module 
is temporarily preserved in the cache memory of the one second module, the one second 
module preserves the readout data in a mirror area of said cache memory of the other second 
module on the basis of a situation of management by said management means. 

13. (currently amended) An apparatus with a dual-writing function comprising: 
a first module ^controlling an interface to an external apparatus; 

a plurality of second modules each having a cache memory; and 
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a bridge module connected through an interface bus to said first and second modules, 
without connecting through any other bridge modules, for accomplishing a connection between 
said first module and said second modules for data transfer there between, th e br i dg e modu le 
produc i ng addr e ss i nformation for two transf e rr e d - to addr e sses for th e data wr i tt e n to th e at le ast 
two s e cond modu le s of the p l ura li ty of socond modu le s. wherein 

the at least two second modules are set in mirror relation to each other, a first one of the 
at least two second modules including management means for managing information on a 
second one of the at least two second modules and for managing an association information 
between a master area address in the cache memory of the first one of the at least two second 
modules and a mirror area address in the cache memory of the second one of the at least two 
second modules, 

said first module including address designation means for producing addressing 
information to designate wfitifig data to be written, which is received from said external 
apparatus, through said bridge module into said cache memories of the at least two of said 
p l ur al ity of second modules, the address designation means of the first module producing the 
addressing information based on the association information acguired from the management 
means of the first one of the at least two second modules, and 

sa i d two s e cond modu le s ar e s e t in mirror r el at i on to e ach oth e r, and 

on e of th e two s e cond modu le s inc l uding manag e m e nt m e ans for manag i ng i nformat i on 
on th e oth e r of th e two second modu le s and for managing an assoc i at i on betw ee n a mast e r 
ar e a addr e ss i n sa i d cach e m e mory of th e on e s e cond modu le and a m i rror area addr e ss in said 
cach e m e mory of th e oth e r s e cond modu le , 

wh e r ei n, in a case in which a capacity of a master area of said cache memory of the one 
second module is full when data to be read out through said bridge module into said first module 
is temporarily preserved in the cache memory of the one second module, the one second 
module preserves the readout data in a mirror area of said cache memory of the other second 
module on the basis of a situation of management by said management meansr-aed 

a mast e r ar e a of sa i d on e s e cond modul e i s writt e n to unt il th e mast e r ar e a of sa i d on e 
s e cond modu le i s fu ll , at which tim e a m i rror ar e a of said othor s e cond modu le is writt e n to . 

14. (canceled) 
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15. (currently amended) A storage control apparatus placed between a disk unit and 
a host for controlling access to said disk unit by said host, said storage control apparatus 
comprising: 

a disk interface module fef-controlling an interface to said disk unit; 

a host interface module {©^controlling an interface to said host; 

a plurality of management modules, each including a cache memory, ^controlling the 
entire apparatus; and 

a bridge module connected through an interface bus to said disk interface module, 
without connecting through any other bridge modules, said host interface module and said 
management modules for making connections among said disk interface module, said host 
interface module and said management modules for data transfer among said disk interface 
module, said host interface module and said management modules, wherein 

the plurality of management modules includes at least two management modules that 
are set in mirror relation to each other, a first one of the at least two management modules 
including management means for managing information on a second one of the at least two 
management modules and for managing an association information between a master area 
address in the cache memory of the first one of the at least two management modules and a 
mirror area address in the cache memory of the second one of the at least two management 
modules, 

said host interface module including includes : 

address designation means for producing addressing information to designate 
two written-in destinations for writing data received from the host to be written , wh i ch is r e c e iv e d 
from said host, through said bridge module into said cache memories of the at least two of sa i d 
p l ural i ty of management modules, the addressing information being based on the association 
information acguired from the management means of the first one of the at least two 
management modules, and 

said bridge module inc l ud i ng includes : 

address production means for analyzing said addressing information, which is 
received together with said data to be written from said host interface module, to produce two 
transferred-to addresses for designation of said two management modules having said cache 
memories in which said data is to be actually written and to produce written-in addresses in said 
cache memories; and 

data transfer control means for controlling data transfer from said bridge module 
to said management modules so that, after said data is transferred to the two management 



6 



Serial No. 10/785,118 

modules corresponding to said two transferred-to addresses, said data is written at said written- 
in address in said cache memory of each of the two management modules T 
wh e rein 

sa i d two manag e ment modu le s aro s e t in m i rror r e lation to e ach oth e r, 

on e of th e two managomont modul e s i nclud e s managem e nt m e ans for managing 
informat i on on th e oth e r of tho two managem e nt modu le s and for manag i ng an 
associat i on b e tw ee n a master ar e a addr e ss in sa i d cache m e mory of tho ono 
manag e ment modu le and a m i rror ar e a address i n sa i d cach e m e mory of th e other 
manag e m e nt modu le , 

said addr e ss designat i on m e ans of sa i d host i nt e rface module produc e s sa i d 
addr e ssing i nformation on the basis of i nformat i on acqu i r e d from said managomont 
m e ans of any on e of the two manag e ment modul e s, and 

a mast e r ar e a of sa i d on e s e cond modu le is writt e n to unt il th e mast e r ar e a of 
sa i d on e s e cond modu le i s fu ll , at which time a m i rror ar e a of said other second modu l o 
i s writt e n to . 

16. (previously presented) The storage control apparatus according to claim 15, 
wherein said address designation means designates, in said addressing information, a page 
address in said cache memory of each of said management modules and an offset address in a 
page designated by said page address, as said written-in address for said data in said cache 
memory. 

17. (original) The storage control apparatus according to claim 16, wherein said 
address designation means designates, in said addressing information, specific information for 
specifying said two management modules having said cache memories in which said data is to 
be actually written, as said two transferred-to addresses for said data. 

18. (previously presented) The storage control apparatus according to claim 17, 
wherein said interface bus is a PCI (Peripheral Component Interconnect) bus, and numbers for 
specifying said PCI bus for said two management modules are designated as said specific 
information. 

19-22. (canceled) 
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23. (previously presented) The storage control apparatus according to claim 15, 
wherein, in a case in which a capacity of a master area of said cache memory of the one 
management module is full when data read out from said disk unit through said disk interface 
module and said bridge module is temporarily preserved in the cache memory of the one 
management module, the one management module preserves the readout data in a mirror area 
of said cache memory of the other management module on the basis of a situation of 
management by said management means. 

24. (previously presented) The storage control apparatus according to claim 16, 
wherein, in a case in which a capacity of a master area of said cache memory of the one 
management module is full when data read out from said disk unit through said disk interface 
module and said bridge module is temporarily preserved in the cache memory of the one 
management module, the one management module preserves the readout data in a mirror area 
of said cache memory of the other management module on the basis of a situation of 
management by said management means. 

25. (previously presented) The storage control apparatus according to claim 17, 
wherein, in a case in which a capacity of a master area of said cache memory of the one 
management module is full when data read out from said disk unit through said disk interface 
module and said bridge module is temporarily preserved in the cache memory of the one 
management module, the one management module preserves the readout data in a mirror area 
of said cache memory of the other management module on the basis of a situation of 
management by said management means. 

26. (previously presented) The storage control apparatus according to claim 18, 
wherein, in a case in which a capacity of a master area of said cache memory of the one 
management module is full when data read out from said disk unit through said disk interface 
module and said bridge module is temporarily preserved in the cache memory of the one 
management module, the one management module preserves the readout data in a mirror area 
of said cache memory of the other management module on the basis of a situation of 
management by said management means. 
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27. (currently amended) A storage control apparatus placed between a disk unit and 
a host for controlling access to said disk unit by said host, said storage control apparatus 
comprising: 

a disk interface module fef-controlling an interface to said disk unit; 

a host interface module fef-controlling an interface to said host; 

a plurality of management modules ^controlling the entire control apparatus; and 

a bridge module connected through an interface bus to said disk interface module, 
without connecting through any other bridge modules, said host interface module and said 
management modules for making connections among said disk interface module, said host 
interface module and said management modules for data transfer among said modules^-the 
br i dg e modu le produc i ng addr e ss i nformation for two transf e rr e d - to addr e ss e s for th e data 
wr i tten to th e at le ast two manag e m e nt modu le s of th e p l ura l ity of manag e m e nt modul e s , 
wherein 

the plurality of management modules includes at least two management modules that 
are set in mirror relation to each other, a first one of the at least two management modules 
including management means for managing information on a second one of the at least two 
management modules and for managing an association information between a master area 
address in the cache memory of the first one of the at least two management modules and a 
mirror area address in the cache memory of the second one of the at least two management 
modules, 

said host interface module writiro including address designation means for producing 
addressing information to designate data to be written, which is received from said host, through 
said bridge module into cache memories of the at least two of sa i d p l ura li ty of management 
modules, the address designation means of the host interface module producing the addressing 
information based on the association information acguired from the management means of the 
first one of the at least two management modules, and 

sa i d two manag e ment modu le s ar e s e t in m i rror r el at i on to e ach oth e r, and 

on e of th e two manag e m e nt modu le s i nc l ud i ng manag e m e nt m e ans for manag i ng 
i nformat i on on th e oth e r of th e two manag e m e nt modu le s and for manag i ng an association 
botwoon a mast e r ar e a addr e ss i n said cach e m e mory of th e on e manag e m e nt modu le and a 
mirror ar e a addr e ss i n said cach e m e mory of th e oth e r managomont modu l o, 

wh e re i n, in a case in which a capacity of a master area of said cache memory of the one 
management module is full when data read out from said disk unit through said disk interface 
module and said bridge module is temporarily preserved in the cache memory of the one 
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management module, the one management module preserves the readout data in a mirror area 
of said cache memory of the other management module on the basis of a situation of 
management by said management meansr-af*4 

a mast e r ar e a of sa i d ono s e cond modu le i s writt e n to unti l th e moot e r aroa of sa i d on e 
s e cond modu le is fu l l, at wh i ch t i me a mirror ar e a of sa i d oth e r s e cond modulo is wr i tten to . 

28. (canceled) 

29. (currently amended) An apparatus comprising: 

a first module controlling an interface to an external apparatus; 

a plurality of second modules each having a cache memory; and 

a bridge module connected through an interface bus to said first and second modules, 
without connecting through any other bridge modules, for accomplishing a connection between 
said first module and said second modules for data transfer there between, wherein 

the plurality of second modules includes at least two second modules that are set in 
mirror relation to each other, a first one of the at least two second modules including 
management means for managing information on a second one of the at least two second 
modules and for managing an association information between a master area address in the 
cache memory of the first one of the at least two second modules and a mirror area address in 
the cache memory of the second one of the at least two second modules, 

said first module including an address designator producing addressing information to 
designate two written-in destinations for writing data received from the external apparatus to be 
written , which i s rec ei ved from sa i d e xt e rna l apparatus, through said bridge module into said 
cache memories of the at least two of sa i d p l ura li ty of second modules, the address designator 
of the first module producing the addressing information based on the association information 
acguired from the management means of the first one of the at least two second modules, and 

said bridge module i nc l ud i ng indudes : 

address production producer analyzing said addressing information, which is 
received together with said data to be written from said first module, and producing two 
transferred-to addresses for designation of said two second modules having said cache 
memories in which said data is to be actually written and producing written-in addresses in said 
cache memories based on the master area address and the mirror area address in the 
addressing information ; and 
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data transfer controller controlling data transfer from said bridge module to said 
second modules so that, after said data is transferred to the two second modules corresponding 
to said two transferred-to addresses, said data is written at said written-in address in said cache 
memory of each of the two second modules T 
wh e r ei n 

sa i d two second modu le s ar e s e t i n m i rror re l at i on to e ach oth e r, 

one of th e two second modul e s i nc l ud e s a manag e r manag i ng information on th e 
oth e r of th e two s e cond modu l es and manag i ng an assoc i ation b e tw ee n a mast e r ar e a 
addr e ss i n sa i d cach e m e mory of th e on e second modul e and a m i rror ar e a addr e ss i n 
sa i d cach e m e mory of th e other s e cond modu le , 

sa i d addr e ss designator of said first modu le produc e s sa i d addr e ss i ng 
i nformat i on on th e bas i s of i nformat i on acqu i r e d from sa i d manager of any on e of th e two 
s e cond modu le s, and 

a mast e r ar e a of sa i d on e s e cond modu le i s wr i tt e n to unt il th e mast e r area of 
said on e s e cond modu le i s ful l , at wh i ch t i m e a m i rror ar e a of said oth e r s e cond modu le 
is written to . 

30-33. (cancelled) 
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